2,4-Dichlorophenoxyacetic acid alters intracellular pH and ion transport in the outer mantle epithelium of the bivalve Anodonta cygnea.
Bivalve molluscs, due to their sedentary mode of life and filter-feeding behavior, are very susceptible to pollutant bioaccumulation and used as sentinel organisms in the assessment of environment pollution. Herein we aimed to determine the in vivo, ex vivo and in vitro effects of 2,4-dichlorophenoxyacetic acid (2,4-D), a widely used herbicide, in Anodonta cygnea shell growth mechanisms. For that, we evaluated the effect of 2,4-D (100 μM) exposure on the transepithelial short-circuit current (Isc), potential (Vt) and conductance (Gt), as well as on OME ion transport systems and intracellular pH (pHi). In vivo exposure to 2,4-D caused an increase of 50% on the Isc generated by OME and ex vivo addition of that compound to the apical side of OME also induced an Isc increase. Furthermore, 2,4-D was able to cause a pHi increase in isolated cells of OME. Noteworthy, when 2,4-D was added following the exposure to specific inhibitors of several membrane transporters identified as responsible for pHi maintenance in these cells, no significant effect was observed on pHi except when the V-type ATPase inhibitor was used, indicating an overlap with the effect of 2,4-D. Thus, we concluded that 2,4-D is able of enhancing the activity of the V-ATPases present on the OME of A. cygnea and that this effect seems to be due to a direct stimulation of those H(+) transporters present on the apical portion of the membrane of OME cells, which are vital for shell maintenance and growth. This study allows us to better understand the molecular mechanisms behind 2,4-D toxicity and its deleterious effect in aquatic ecosystems, with particular emphasis on those involved in shell formation of bivalves.